Selective impairment on the proliferation of neural progenitor cells by oxidative phosphorylation disruption.
Mitochondria produce ATP, regulate apoptosis, and maintain calcium homeostasis, and thus, mitochondrial dysfunction critically impairs nervous system development. Furthermore, the disruption of oxidative phosphorylation (OXPHOS) in mitochondria could lead to energy depletion and elevate oxidative stress. In the present study, the authors investigated how perturbation of the respiratory chain and bioenergetics affects neural progenitor cells (NPCs). Mitochondrial OXPHOS was impaired by inhibiting electron transfer using the antimycin A and ATP synthase inhibitor oligomycin. It was found that oligomycin impaired NPCs proliferation and was toxic at high concentrations, whereas antimycin A-treated cells showed no changes in NPCs proliferation. Although ROS production was elevated concentration-dependently by both inhibitors, oligomycin-treated C17.2 NPCs, but not antimycin A-treated NPCs, showed a significantly higher cell death rate and lower levels of intracellular ATP. These findings suggest that bioenergetic considerations are critically important for cell viability regulation in NPCs. Taken together, the present study shows that OXPHOS disruption can have a neurotoxic effect on NPCs, and thus, adversely influence the developing brain and the neurogenic capacity of the adult brain.